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Novel bis(2-fluoro-2,2-dinitroethyl)thionocarbonate, 

y”’ S 
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NO2 

F-C-CH2-O-C-O-C&-C-F 

NO2 NO2 

is prepared from two moles of 2-Iluoro-2,2-dinitroe- 
than01 and two equivalents of a strong hydroxyl ion 
source such as sodium hydroxide or potassium hydrox- 
ide in water and one mole of thiophosgene in an organic 
solvent which may be methylene chloride, chloroform, 
or 1,24chloroethane. A phase transfer catalyst which 
may be benzyltriethylammonium chloride, tet- 
rabutylammonium chloride, didodecyldimethylam- 
monium bromide, or cetyltrimethylammonium chloride 
is used to transfer 2-fluoro-2,2-dinitroethoxy ions 
formed in the water phase to the organic solvent phase 
where they react with the thiophosgene to form the 
bis(2-fluoro-2,2-dinitroethyl)thio’nocarbonate. Bis(Z- 
fluoro-2,2-dinitroethyl)thionocarbonate is useful as an 
energetic explosive. 



SUMMARY OF THE INVENTION 

Accordingly, one object of this invention is to pro- 
vide a novel chemical compound. 

A further object of this invention is to provide a 1. 
novel energetic explosive compound. 

Yet another object of this invention is to provide a 
novel method of synthesizing a chemical compound. 

These and other objects of this invention are accom- 
plished by providing bis(2-fluoro-2,2-dinitroethyl)th- 15 
ionocarbonate, 
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F-C-CH2-0-C-O-CHz-C-F , 
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which is prepared from two moles of 2-fluoro-2,2-dini- 
troethanol and two equivalents of a strong hydroxyl ion 
source such as sodium hydroxide or potassium hydrox- 25 
ide in water and one mole of thiophosgene in an organic 
solvent selected from the group consisting of methylene 
chloride, chloroform, and 1,2-dichloroethane. A phase 
transfer catalyst selected from the group consisting of 
benzyltriethyiammonium chloride, - tetrabutylam- 
monium chloride, didodecyldimethylammonium bro- 
mide, and cetyltrimethylammonium chloride is used to 
transfer 2-fluoro-2,2-dinitroethoxy ions formed in the 
water phase to the organic solvent phase where they 
react with the thiophosgene to form the bis(2-tluoro- 
2,2-dinitroethyl)thionocarbonate. Bis(2-fluoro-2,2-dini- 
troethyl)thionocarbonate is useful as an energetic explo- 
sive. 

DETAILED DESCRE’TION OF THE 
PREFERRED EMBODIMENT 

A standard method of preparing thionocarbonates is 
by the reaction of two moles of an alcohol and two 
equivalents of a strong hydroxyl ion source such as 
sodium hydroxide or potassium hydroxide in water 
with one mole of water-insoluble thiophosgene. When 
2-fluoro-2,2-dinitroethanol is used, the reaction pro- 
ceeds slowly, requiring up to 24 hours to form bis(Z 
fluoro-2,2-dinitroethyl)thionocarbonate. This is proba- 
bly the result of solvation of the alcohol anion aa well as 
the insolubility of the thiophosgene in water. Unfortu- 
nately 2-fluoro-2,2-dinitroethoxy ions easily decompose 
in the presence of strong hydroxyl ion sources such as 
sodium hydroxide or potassium hydroxide. Therefore 
long exposure time in this standard process results in a 
poor yield of bis(2-fluoro-2,2-dinitroethyl)thionocar- 
bonate. 
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It has been found, however, that the reaction can be 
greatly speeded up by dissolving the thiophosgene in an 
organic solvent and by using a phase transfer catalyst to 
transfer 2-fluoro-2,2-dinitroethoxy ions from the water 
phase to the organic solvent phase. Thus, in example 1 
the use of an organic solvent and a phase transfer cata- 
lyst reduced the time required to produce bis(Zfluoro- 
2,2-dinitroethyl)thionocarbonate to 15 minutes and in- 
creased the yield to 30 percent. The reduction in reac- 
tion time appears to be due to the greater reactivity of 
the 2-fluoro-2,2-dinitroethoxy ion in the organic phase 

and the increased contact between the ethoxy ions and 
the thiophogene. 

Phase transfer catalysts such as benzyltriethylam- 
monium chloride, tetrabutylammonium chloride, 
didodecyldimethylammonium bromide, or cetyltrime- 
thylammonium chloride may be used in the process of 
this invention. The phase transfer catalyst is not con- 
sumed by the reaction; therefore only a small amount, a 
few mole percent, of the phase transfer catalyst is re- 
quired. 

Good discussions about the use of phase transfer 
catalysts are presented by Charles M. Stark, “Phase 
Transfer Catalysts. I. l-leterogeneous Reactions Involv- 
ing Anion Transfer by Quatemary Ammonium and 
Phosphonium Salts,” JoumaI of the American Chemi- 
cal Society, Volume 93:1, Jan. 13, 1971, pages 195-199, 
and by Echehard V. Dehmlow, “Phase-Transfer Cata- 
lyzed Two-Phase Reactions in Preparative Organic 
Chemistry,” Angew. Chem. internat Edit. volume 13 
(1974)/No. 3, Pages 170-178, ,adapted in Chemtech, 
April 1975, pages 210-218. 

In the present process methylene chloride was found 
to work well as the solvent for the organic phase. Simi- 
lar solvents, such as chloroform and 1,2-dichloroethane 
should also be suitable. 

Aqueous hydroxide, preferably from about 25 to 
about 50 percent by weight, is slowly added to the 
reaction mixture. By means of this slow addition and 
external cooling, the reaction temperature is kept below 
room temperature (25” C.) and preferably in the range 
of from 0” C. to 5’ C. Two equivalents of hydroxide 
ions are consumed for each mole of the thiophosgene. 
Upon completion of the reaction the reaction mixture 
changes in color from red (dtre to thiophosgene) to 
clear. 

The general nature of the invention having been set 
forth, the following example is presented as a specific 
illustration thereof. It will be understood that the inven- 
tion is not hmited to this specific example but is suscep- 
tible to various modifications that will be recognized by 
one of ordinary skill in the art. 

EXAMPLE 1 
bis(2-fluoro-2,2-dinitroethyl)thionocarbonate 

To a solution of 20 ml of 2-fluoro-2,2-dinitroethanol 
in 40 ml of methylene chloride, 1.0 g of benzyltrie- 
thylammonium chloride, 25 ml ,of water, and 8 ml of 
thiophosgene were added. The resultant mixture was 
cooled to 0” C. and 10.7 ml of 50% sodium hydroxide 
were added dropwise (maintaining the temperature 
between 0” C. and 5” C.) until the red color of the thio- 
phosgene was discharged. Once the red color was dis- 
charged (about 15 minutes), 200 ml of hexane were 
added and the mixture was filtered. A light yellow 
product was obtained, m.p. 80”~8;8” C. The yield was 31 
g (90% of the theoretical). The product was recrystal- 
lized from hexane to give white needles, m.p. 9$” C.-g6 
C.; nmr in acetone-de shows a doublet at 6 5.45 ppm. ^. . . 

60 u~vrously numerous modifications and variations of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described 

65 herein. 
What is claimed as new and desired to be secured by 

Letters Patent of the U.S. is: 
1. Bis(2-fluoro-2,2-dinitroethyl)thionocarbonate. ii 
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2. A method of preparing bis(2-fluoro-2,2-dinitroe- 
thyl)thionocarbonate comprising: 

(1) forming a two phase reaction mixture comprising 
(a) an aqueous phase comprising 5 

(i) 2-fluoro-2,2-dinitroethanol, and 
(ii) water; and 

(iii) an organic solvent selected from the group 
consisting of methylene chloride, chloroform, 
and 1,2-dichloroethane; 

(b) an organic solvent phase comprising 
(i) thiophosgene, 

10 

(2) slowly adding a 25 to 50 percent aqueous solution 
of a strong hydroxyl ion source to the reaction 
mixture with stirring and cooling of the reaction 
mixture to prevent the reaction temperature from 
rising above room temperature; and 

(3) isolating the product bis(2-fluoro-2,2-dinitroe- 
thyl)thionocarbonate; 

(ii) a phase transfer catalyst selected from the 
group consisting of benzyltriethylammonium 
chloride, tetrabutylammonium chloride, I5 

thr 

Provided that for each mole of thiophosgene used 
about 2 moles of 2-fluoro-2,2-dinitroethanol and 
about 2 equivalents of strong hydroxyl ion source 
are used. 

3. The method of claim 2 wherein the temperature of 

didodecyldimethylammonium bromide, and ..-e two phase reaction mixture is kept in the range of 
from 0” C. to 5” C. 

cetyltrimethylammonium chloride, and * 4 * + 4 
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